Findings
========

AutoDock Vina \[[@B1]\] is one of the apt and reliable softwares available for drug discovery, molecular docking and virtual screening which was designed and implemented by Dr. Oleg Trott. Vina is offering a multi-facet capability, high performance rate and enhanced accuracy to facilitate effortless usage. This software can be operated with the help of AutoDockTools (ADT) \[[@B2]\] or command line instructions. Three key steps are involved in the docking simulations:

1\) Preparation of protein (rigid and flexible)

2\) Defining the active site (Grid)

3\) Ligand preparation.

Vina does not require receptor files and GRID files as input, docking of a single molecule is made easy with command line instruction but virtual screening of larger databases is possible only, if the user is familiar with shell scripting.

PaDEL-ADV \[[@B3]\] is one of the cost-free available softwares for virtual screening with Vina, programmed on JAVA platform. Free version of VcPpt \[[@B4]\] software allows docking three ligands at a time. The authors could not find any open-handed software tool for docking larger database of molecules (Ligands) onto a panel of target proteins (Receptors) and determining the results.

AUDocker LE (Figure [1](#F1){ref-type="fig"}, **additional file**[1](#S1){ref-type="supplementary-material"}) is a base software tool for windows based computers to perform docking simulations with Vina, developed with a view to solve the above discussed problems and to make the interface uncompounded and user friendly. The flowchart of the program depicts in Figure [2](#F2){ref-type="fig"}. User has to prepare the input files (i.e., protein rigid part, protein flexible part and ligands) required for the AUDocker LE using ADT \[[@B5]\] and save the protein files in one folder and Ligand files in another folder in .pdbqt format. If the ligands are in either .mol2 or .pdb format they can be converted to .pdbqt format using AUDocker LE before initiating the docking simulations. The optimized GRID box parameter is used to define the active site of the protein.

![**Snapshot of AUDocker LE**.](1756-0500-4-445-1){#F1}

![**Flow chart of the program AUDocker LE**.](1756-0500-4-445-2){#F2}

Procedure
=========

In the first step, the user has to select the protein files (rigid part) for docking using the browse button, adjacent to it (Figure [3](#F3){ref-type="fig"}). This opens individual windows for each protein, where the user can enter the necessary data including flexible part of the protein and the optimized grid parameters (center co-ordinates and size of the box) for the respective protein, exhaustiveness and number of output poses. In the second step, after completing the protein data entry, the folder containing all ligands has to be selected.

![**Giving the Co-ordinates and flex files to the interface**.](1756-0500-4-445-3){#F3}

If the ligands are in .pdb or .mol2 format, they have to be converted into .pdbqt format before initiating the docking simulations (Figure [4](#F4){ref-type="fig"}).

![**Convert form from PDB or .mol2 to PDBQT Format**.](1756-0500-4-445-4){#F4}

In the last step, click the RUN tab to initiate docking.

The Progress of the experiment can be visualized in the text box given against \"running receptor\" and \"running ligand\" box which will reflect data on the number of files docked and the total number of files submitted for screening. A pop up window would appear on the screen, if the experiment is completed successfully.

Then the user can click \"next\" option to analyse of the results. The following is the methodology is used for analysis of the results.

Ligand efficiency is a parameter recently introduced for selection of useful lead molecules in virtual screening of large datasets of compounds. Ligands can be compared effectively by a parameter \"ligand efficiency\" which can be calculated by dividing the ΔG value (dock score) obtained in the docking experiment by number of non-hydrogen atoms present in the ligand \[[@B6],[@B7]\].

Ligand efficiency is calculated using the below given equation

$$\left. \mathbf{L}\mathbf{E}_{\mathbf{ligand}} = \Delta\mathbf{G}\slash\mathbf{N} \right.$$

Where ΔG = RT In K~d~and N is the number of non-hydrogen atoms.

This helps in linking the dock score with the size of the ligand. The results are expressed as ratio of LE of compound to LE of standard as shown below:

$$\left. \delta\mathbf{LE} = \mathbf{L}\mathbf{E}_{\mathbf{ligand}}\slash\mathbf{L}\mathbf{E}_{\mathbf{standard}} \right.$$

Ligand selection is based on the conditions δLE \> 1 or δLE ≥ m+3σ

Where m = average value of δLE for all the compounds for a given protein target σ = Standard deviation

Problems involving interaction of ligands with proteins may result in false positive or false negative results. Recently a mathematical approach was successfully implemented using normalization of the results based on the following formula to solve this problem \[[@B8]\]. The same is implemented here for the analysis of the results obtained during docking simulations.

$$\left. \mathbf{V} = \mathbf{V}_{\mathbf{0}}\slash\left\lbrack \left( {\mathbf{M}_{\mathbf{L}} + \mathbf{M}_{\mathbf{R}}} \right)\slash\mathbf{2} \right\rbrack \right.$$

Where V = New score value assigned to the ligand

V~o~= Binding energy value obtained in docking simulations

M~L~= Average score value obtained for all the ligands for the respective protein

M~R~= Average score values obtained for the respective ligand in all the proteins

In this analysis, ligands with V value \> 1 or V ≥ m+3σ were selected. Where m is the average of V values obtained for a given target protein and σ is the standard deviation.

After completion of analysis, the results can be located in a folder named \"tempdoc\" created in the C-drive. The folders named result1, result 2, result 3 and result 4 indicate the ligands selected in δLE (\> 1), δLE (≥ m+3σ), V (\> 1), and V (≥ m+3σ) analysis respectively. The complete dock scores and results can be seen in the \"results.mdb\" file created in the C-drive, where the results were tabulated in a simple and straightforward manner to let the user, use the data for further analysis (Figure [5](#F5){ref-type="fig"}).

![**The tabulated results in results.mdb file**.](1756-0500-4-445-5){#F5}

A manual is also available for download along with files required for tutorial. The user is furnished with two datasets to get accustomed to the software. A dataset of 113 molecules (tutorial file 2) is obtained from the marine resources having protein kinase enzyme inhibitor activity are selected and docked against 21 kinases obtained from RCSB \[[@B9]\] website. The software can successfully identify potential ligands (kindly consult the tutorial file 2), in which one is considered as potential molecule for drug development \[[@B10]\].

Availability and requirements

**Project name:**AUDocker LE

**Project homepage**: https://sourceforge.net/projects/audocker/files/?

**Operating system**: Microsoft Windows XP and Windows 7

**Programming language**: C\# on .net framework

**Other requirements**: Preinstallation of Python 2.5, Microsoft .net frame work, AutoDockTools (any latest version), Vina and PyMol. The user may consult manuals of ADT, .net framework and Python for successful installation and system compatibilities.

**License**: Free to use

**Any restrictions to use by non-academics:**None
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